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Abstract of JP20031 28833 

PROBLEM TO BE SOLVED: To provide a transparent film blocked to gas flow that can be used in the 
process for fuel cell and electrochemistry. SOLUTION: A method for impregnating a porous substrate 
comprises the steps of: (1) preparing an aqueous colloidal dispersion of a thermoplastic (per) 
fluoropolymer; (2) (a) concentrating or diluting the dispersion obtained in (1); (b) optionally adding a 
surfactant for obtaining the dispersion having a surface tension of lower than 40 mN/m; (3) impregnating 
porous substrate with the latex obtained in {2b); (4) heat-treating at a temperature from 20 deg.C higher 
than glass transition temperature of the .thermoplastic polymer to lower than 200 deg.C; (5) (a) 
crosslinking an ionomer when the ionomer has a lower equivalent than 650 g/eq; (b) converting a" 
functional group to a corresponding salt; and (6) optionally treating film at room temperature in an acidic 
aqueous solution of an inorganic strong acid, subsequently cleaning in deionized water. 
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V) yi^ • ^>iy:x 5 A?:fflt,>r. D I B 5 3 5 



xlfB!J€, a-ji^mi-^i>^'>r£^(Dm mmmnt. 2 5-cr. 7-(Huh)teJ:c;^-<v>(Maso 

OHmi^y). Sfctt-e®ffe©Si*©^:/^i£{Cj:fJtf n)jiiEE3^-?:ffll,>Sci{CJ:i3. ASTM Dl 131 

$6{c:i7St<ttl-l 0SS%CD«©Ig2b) [0 04 5 ] 3i^14(3(7-U--rii)®iijS 

©h-Jh>Cg^lS«)Xl 0 0. »ti{<*iti©-f:j-y7- ^K:«-r*Sjatt©>^-U-fS?il«. 6.45cm 
«2 0M«%feU:-CffiC>6<l5. C©^ftTT©aif^ lO '(1 ¥:^r>f >?^)0«M=&Wf.2.«^iiL-C. 12 cm 

tc J: f) , fJ?Lt4S(*©^zlSi. IWc^mmmctUti ®*t±{cta^-r.SE;'3©T«:, ^mi 0 0m KDSSia* 
^. Xg3)teJ:c;4)^£:liilff^c^fcC^)rK{c-f:^-^ 5©K:ii:>S>S:B#pa^#t:iffll^-rs. g>MW*'-u-< ■ 

■7-©ft^S-CffP>n*. if-/?"- ^Di/y-iJ-(ASTM D 7 2 6 -5 8 )c}Jr- 

[003 9] Ifi4)©j^t>f3lc, Ht)iB®J:5K, liii tf5. >i^-±{cir5<sf*H5tU. '>-y>i^ 

ASTM D7 2 6-5 8K^?:iiSt, SHfl-C*)S©*5 S®Rg{C@^-r-2>, ^j<:C>-C. ^i^'-^ri?)-. < "D iT 

C©<fc ^ &g:f^©ttK«. »ft©JtBW^^± ^-r. M5r«L-C 10 0ml §a©^m*i' ^jy^-ffi 

■ci,»iS:t,^ci©}g^-c&^. -c*>'v-w«feS©*ttBr a^z-U'fSiibrjssns. 

S^©»SI'»©^> Ig5b)». IRX•^^'^o;^ 20 [0 04 6] M*©-Y:t>'v-©S©$iJ5£ 

=3b--K:j:f)ii^Sti|,o Ifi5)«. S03-S©^<> l^il$ns^4*cc#«ETS'C:i-^v-©s«, igog 

K*s> «<J 1 0 6 0 c m-\ ^fc«COO-S©/OK fi]©S«^ftlofc±-Cf?a-rSC <t«C Jrorif-ff $n 

*s. **)1 6 80 cm-"-C3>;^5r>h{Cg|^4t{C*^to 5. 

[0047]7f-yJ';^ 4'©@ftSi^©¥J^itS©9IS 

[0040] ^UmitiTM 6 )», M*5gS^4m?ib©-fe^< t4^S©tJS«. Brookhaven Instrument Co. J: fj® 

U-i'-<tbTmiJp,«iSi#(ctf^ct)iaSo C©Ifi ^$^^rt,^S3-3^>-$-B I 20 0SMfcJ;(>'3'J 

«> llj!)5-e©ffe©Sm^Wfflji{Cffll>A,n^<!:^{C« U-i?-B I 9 000ATtCj:»)«fJ!ESnSSIig*fflt» 

tt^-c*^. c©ii^. mxit<)^'!^A^tymmm xmm^tfmmimm-r?,. V}m^immicj:t)nt> 

^©a:^(c. •Y + -'v-©lfa*5ig|b$nri->-5M!!)^jK ^fc. 

l4mrte-~-©jiffltc;£>gi sns. hm-k.. *^i8«cj:s 30 [ 0 0 4 8 ] ^ssn/cM©/? 3©ij^ 

:^S©l^t>'9(Ili6)){C*5(,»-C, 150-C~2 10-C )lSW5-> ha • r^vf-./ . -r>yir-i(_i D 

©SSt?©$6!&:^>»D»j:gCfais!!®-Xg7))«. liTji F-1 3 OMv-f i'ny-ir-ccJ:^)tJ>S$n/c, 

«?6l^-C«effl$nSHtCttffl$n?#SiBJ«©S*<ffi«5 [0049] Sftfltjg©*^^ 

«?i@ft©14te®^!K)?:i8WS©{cW?A-C4,S. S<t*gj»B. ir>:/.; -^jPcl^SM)S 2 0 om^B^ 

[0 04 1 ] ±ie©j:^«:. *i6B^©]^rs«> K©ffj.'e mt.>i>Mm.mi-mwimic^>) . 2 0 ox-c«i$ 

^ri^BieetcL. L/fc:<)5-Drc©?§®pgiii^^tf5fe [ 0 0 5 0 ] mmm 1 

tfSjriO:^S{Cj;0S^$n^B^©pgS?:lHliirtS. 84 2g/eq©S«?:WL.. -S O, HWtgS?:W-r.S 

^•©±> *^{c4:5*ffir«. Kaie^w-rs^T^i. -f*y-7-6 2fi«%<&^i?>. ^mmax-tfy^m 

&D^s>)-7-(^^:i-y-7---)^^tsmi'iW^tclbl^.£^t 0.2 /z©¥J^lfffl?LS?rWrSiStS#K:j:9?§7n$ 
§nSffiji54(5jli-rSC4*5-C#S. Ji(T©lliS{?!ltt, 40±5wm©i¥3^:Wr.S. ^?aPTFES(*. 

*l|BJ^iii?8-rSfc©T-*»). -eojiSffleH^IS^-r* =?r-7-->'i'X(a®ffiS)GMP2 0 2 23«:. rtS6 

ioo4 2]mmm -u-^miQ .6 sx$>io. btci}ir,xm»u^T\M.x- 

^-^^ *9. i}^K.nLXmifitlXl.>tj:{,K 

[0 04 3]K©Jf5!i--^ftpIfie«c»*Wr.5-<:i--/v [0 05 1 ] m^yy^v^y^ 

-It^KiJ v-Tg©»JS 2 h;U©:t- h i' U-T-ifJtC. fe(T©Sl55«SiJ«rS 
2-C/^©Sg^i2-C. lHz(mmLX-m9 50 - l»iB*l 3 0 0ml: 
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- S; CF,=CF-0-CF,CFi-SO,F<D^>'v- ' 
45g : 

CF,C 1 0(CF,-CF(CF,)0)„ (CF,0)pCF,C 
OOH 

[^^. n/m=10](D. m^mM^^t^^^-yJlt 

D#';^+i^r;i/+u>8 .9m 1 : 

CF3 0(CF,-CF(CF.)0)„ (CF,0),CF, 

n/m=20](D. J^^-v )lt\27i(\) x-f^Jl lo 
ffl. ;^%f^>(l^li^^:^)D0 2 4.1 ml : 

- NH.OH(D3 0ga%7k^?S4 .Im 1 : 

- 7ki6.4g 

U>(Dv>f i7Uxv;l/t/3>3 1 .5m lo 
[0 05 2] 7 00 r pmVmnT(>cm^bfct-h !^ 

AO.l 3 g^:t-h^U-:/CDiptC{±iAtf« TFE^ 

^Atr. E;^^i l^B>^/^'-*;^(l .iMPa)Cc_hcf 
stD^i^fi^&cj&^^o fi^opa, s; CF,=CF 20 

-O-CF^CF^-SO, FCDX;l';^>14^y .5m 

1^. TFEof±iA^2 1 gm^icmmt^. sjt^s^tt 

ii^*xytTFE(D±S«4 0 0gCCl?Ll^« iSJ£ra*&;«^> 

6i6oo^f^cc. mw^mb. Kiz^^^^L. T 

FE^SttiiT^CiiCct^). 5l£;^:<^±-r^« i^U/c 
77=*7^;^tt. 2 6 .9mfi%o@f*$S^Wl/. 5Et^ 

6 6 n m(D^i^itS^Wt-^o 
[0 05 3] ?g^tC<fci9i?i^2nfcii<yv--||^«, T 
FE8 4 .8*;l'%fcJ:af:^Jl/;^>tt^yv-l 5 . 1 -=6 
JWr^O. ^M8 4 2c!:C^^$£||^C^Co/c„ 30 

h h>{mmm}x i o oco-a . t> k • /a^-x 

:<|i4 4.4fi«%iftO. h';h>(SiiS^)X100 

*CD^;;)U .8Ma%<t;^cC^c{:^)^cCSO;*^. 
J:«3l^i-r^o '7'r-:;^XtJ^S5g:;j2 3mN/m^W 

[0 05 4] M^J. ^:^*tC5^PHl^«1''5Cch 40 

ri^^ 1 5 0-C<D|^iij^*CC. 6 0#P^gC^/c(Xfl 
4)X :^?;^(DiSntC>PtbrS?&mj^c?i?gAj:M?5^^ AST 
M D7 2 6-5 8i*ilCcS^orff6n'2»(:^*'-U>f>l 

0 0 00 s)o :^J\^t^^)iy)lt'7'{Y(DBm(iC$>:B'{ 

:ty'7-(o^{td imM%(fcmb\.\ -so.FS^- 

01 oss%*^*(c. 8 0'c-c4B$rBiais-r-5. ^ 
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CC^tO. S0rS^>'OK(DJfllD^iiS^b^j::^?^iDa^U 
/Co S03-Na*co?B.^.Cc*^>r:^-y7-(D^tt6 7 

[0055] ^S**r*ffl«5^2S^L/cg. K^HC 

l©2 0Sg%7§^*CC. ^?^r2 4^P^SaL/c„ S 

i'i^^n/c^ftcDll^«3 0±4 /zmr^O : 

Se»1 0 0 00»<i:Oafl\ L/c;&Sor. ]i»5!/XC0Sfe 

WgEtt<D-S0,H»*JJ:om8 4 2 s/eq^^th 

»»ft©7fia%(c^Lc^S(D h h >(Sii^ffig)x i 

OOift^^-r ^ii'y^^^jnx./Cc ;xc^T. ^f-^^^x^ 
6 5 VX 6 B^felJOii U J^c, C OUm^t. SOg,iS J: 0 

: ±fa^^*L. 3 3mS%(D7i<U vH^g^^J: 
U^mM%(DV^) h>*W-r^Tti^. ^?Ltt<7)JgCD# 

[0 05 7 ] mM^t\\t2 2 mN/m-C^^o ^rfX^l 
(X|g3)Mi^ifi0^1Ocfc^CCifJ^j:^. Xg4)CC*jC^^-2> 

\m\jxmt^iaicmmmit. astm 0725-5 8 
i*il(:^'-n^li>i oooo)tceforff6n-5o -s 

CFacD-SO^H-^^O^ffea. KOHCD10Sa%* 
MCDi?^{i2 6 ±5 /imr'*)0> 

ms^*tLT6 o%r4»o, ;^/-^u>ri^cs 1 oooo# 
mt^tiXK.^h, 

[0 05 8 ]|liS««l3 

WfiBtt©-S03H«fci:l>mi lOOg/eqiW-r 
^^:tyv-?:6 3aa%^*5f. ;^/XCC*f urs^Wc 

^?aPTFEia^:SIS6«a|l©J:^CCfflCi^„ S^^f"7 

[0 0 5 9 ] 2 h;KDt- h^U-:/*CC. OTcO 

- iftlg* 1 2 0 0ml ; 

- ^ CF2=CF-0-CF,CF,-S0,FO^yv- 
74 g ; 

- ~ ^i^^^aeoo^wr^, ^: 

OF, 01 0(CF,-CF(CF3)0)„(CF,0)„CF2C 
OOH 

[^*. n/m=10]cr). B^^SS^rWf 'S^^-':?;!/^*- 
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^^-Vt^iy7)\^^\y>8 .9m\ : 

CF,0(CF,-CF(CF3)0)„ (CF^O.CF^ 
[^^. n/m=20]©. ^N'-7;U5f-n^y x-f-;^ 
tt, ^Jl^r>Ca@^S^)D0 2 3.9ml : 

- NH4OHO3 0gS%*«g«!3 .9m 1 : 

- Tkl 5 .2 g 

(7)v^i7Dx-7;l/i;3>2 9 .4m 1 0 
[0 06 0] 7 00 r P mraj$T^^t/c:f - h 

AOO .4g/1^5 Om 1 ^:t--h^U-r^*tCf±3A 

t^o TFE^^AbrE:^;^! 3mM^^-}va .3MP 

CF;=CF-0-CF,CF,-SO,F<D;^Jl'^>e^>'v 
-5.3ml^. TFE(Df±jA^7 .5 gSCC^ttl-r'So 
jSJfcStCf±iAi54l/cTFE(7>^g{Jl 5 0gCC^Lt^ 

mmth-fy^h 1 6 0 o^^f^cc. sjt«^ 
?*^PL. TFE^gfffl-r^citci:^. m^^^±-r 

c;4 4mN/m(D«ffi5S;t^?rWO. 5&Tti6 3nm0^ 

[0 06 1 ] ?jiStcJ:0aiS3ti/o1<';v-ffl)S;«. T 
FES 9 .l*;l'%:fe<J:0'X;l/;J?>14^yv-l 0 .9* 
)1%V$>^. 1 1 0 0 g /^)lt fcilt g /e q O^fiJC^ 
L/0<tlO,^mtc^f ^/Co :^'^:^i£^SjS(Tg)ti4 6 

•cr*^, h »; h>c^ii^s^)X 1 oo^m^fc'ikov 
"r-j^Ts^. 3 2 .2SS%«:^UCi^';v-rSR*5J: 

0'7 .5Sfi%CC^l.lih U h>®IS^^)Xl OOCD 

2 2mN/mr*'So 

[0 06 2] m\t%%Wi 1 O J: 5 CC^rl$ n^S (X5g 
3))o Xm4)(CfcCir. 6 0-C-C. B$ffl 

6*9 0 s-Cdjo/Co Xe4)(DSf*6C. :^;;5;c!)zfemc*f 
UrS^m/cSB^^CliA^. ASTM D726-5 8i5S;®S 

(:^'-u-f^> 1 00 0 0 s)k:£tor{f6n-5, wses 

/c, iiaji^cCSiC7)i¥^ti24±2/um-e*0. 

^fi«)icDms^c>^Lr6 s^r^'So M^ioooo 

[0 06 3 ] ^JfeWl4 

ftssw 1 (om\t. 7 5 •c-c?stt«JS 1 0 c m* ^ wr 

^rfisf^o. 8 0-cr':^'x?:JjDiii./riil;®|-r«2>o =3> 
y^^?>;^«, 0.5A/cm'c[)®S?BSriKL, 0. 

7A/(cm'XV)iC^9tSmccA^ofc, COOjitt, «5if4 
[0 06 4] *t£gll5 
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^fi^lCDM^fflC^/c. M^4 0(Da5^CC^fiIt/c„ 3 
-^^oaJ^^r-^-n-eti. 1 5 0*C. 18 0'Cfccfcc;2 1 0 

•crftSiStir(<^^K:«Up«K:3»pasi»;rco 

im^^iar2 4B$r^K^T^?^jgo. 

CC3 o^pflri«L/co <Lcymmmmc. %M^^ici^ 

^sr2 4^p^K3gT^l£j!iu. ^xc^rjiom^^iK^ 
10 -r^o i«E7K*r(D;Kfa^*sJ:o'g*^?^jg^cDM(D4o 

ffltH $ nf#^ >f :f y v^(Dfi>S:M^$ if -s c i r 

[0 06 5] ^m^^(c\m 

Ji^y •7--(D?Ig2 6 .9fig%ri5lD^f* ':; ^X(Dr y 

a^CCj:^$jtXli(3)6i4B$KT'*'5>. X|g(3)+ 
(4)^$6tC2[il^0iIL/Co ^t^Xfiti^SfeWI 1 KliB 

llM%r'^>0. ^if«26±2Mmr*0. 
[0 06 6] ^ffiWl7 

amSJgl 0%*5j:O^'^ffir£ftS»JrSe[3fiS%€:Wr'5 

c^rwffiffittffj h y h xMimm^x i o o ^j^tJ^^ 

^SK:3fiS%{c^Ll^S<i:)^j:-SJ:^tcm/Co ^ffiSi 
:^«2 4mN/m'C*^„ X^3 ):fecl:0'4 )^||SI^ 1 

©Xlif^(D:^'--uw'S:^*]SL/;rc. mi^cMr ^mms^ 
[0 06 7] mmm 

3fift%(7)WffiiStt?PJ?aa^ffli^-c. rSgi6%^wr 
«2 4mN/mr*>-5o ^Xfi(3 )+ (4)^3[p|^f 

K0±mg^)^Lr 4 2Sfi%-c*-5o 
50 [0 06 8] iiisefii9 
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[006 9] mt&m 1 0 

to «ffiSi:t?«2 4mN/inr^€)» Xli(3)+(4)* 

(o's^mkt. m(D±mm(tcMbxb7mM%x$>6. 
[0070] mm^ 1 1 

\mm%<D^mrmmim,^m<^^x. m&2s%i:^t 

mmHi D 2 8 %«:aSffiO/c^*g«^ 1 ©^r i7;^cc, 20 

«2 5mN/m-C*^o Xg 3 )fe J: CJf 4) 4 HC 

f£igco^frTtcffofc„ XfiO )+ (4 )^ 1 lil/cWfo 

)S(D^fiStC*tLr 4 4S«%-C*)-S„ 
[0 07 1 ] jliSPl 1 2 (ttf^) 

^t?«l'CfflC^/c^?LttSmcJ;0?i6n/cil3S4 0m 30 

mam^^c 1 B^ragc^/co i^ii^i^^o tc?^iPL/c 

f*. ^¥\(mi^. SS2 6.5mmfc<l:C>';gS3 2m 
[OO72]^ife0ill3(i:b$5) 

*@!KFg*ll4 7 9 1 0 8 l-^(Cct€>^f--;;^^X(||]te«^i| 
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/Co 2 5 0'C-C2 0^[aJn?»,L 

/Co coxgcDftr. is«^a?gr*o. >f:tyv--(D 

m<DmA^^m^^uwmtimx'^w,\^mi^ii:\i>. a 
2»-c&o. L/c)&^orM«S;&^nrci4 

[007 3] ^Jgt?«l 4 

1 0 0^tt]x./cC<hti51-«. ^SSWl l^^OM 
G/Co ^®5S:^^i3 7mN/mrS>'2>o Wmi^l^^ 
cD^ff^T-CXIi3)*5j:0'4)^^fo/Co X|i(3)+(4) 

4 0fi«%r*-S, 

[0074] 1 5 

0 .6SS%cc^bt^Sa)SSrSti§'J h h X^iiS 
S)X10 0«:JJDx./cC<!:Wi^«. ^JfeWll l^lSOii 
L//Co *®St^«3 OmN/mr^^, UcfBiit 
CD^ffTrXg3)*$<fcO'4)^^fo/Co X|i(3)+(4) 
C>^gpjSr4[i3g*3iIL/cg^{C. SAinT^C^Sj&i^Fii^S 

mf^iitS 4 mN/m-C*^o 1 ^imo^^TX 

Xli3):|dJ:i>'4)*tf-^/Co XfiC3)+(4)C7):^aJ?r5 

H^^iiiu/cf^^. mf)^tixm^^i>^T^mmtj:m^m 

[0 07 6] SItSWIl 7 

-COO-NH/*ffia«:Wt. »^a:Oi$t5 0 0©>'N-- 

7 t D Ji< X r ;l'^Mr§tt?PJ ^ 1 Cc^ U I 
fiOx/cCimti, ^JS^Hl l^^OilO/Co ^ffiSi;^ 
«2 1 mN/mT'*^o jlSfe^a 1 tCffiig(D^f|:TrXli 
3)*5j:^'4)^tfo/c, X!ic3)+(4)CD^gp^3liHg 

oiiL/Zcf^cc, mi)^tixm^^i)^:^mmtj:m^u^. a 
ty'7-(o'E^mktm(o±mR^cn{^xAbms%x& 

[0077] 

[an 
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